
 MTANNDDDIK SPIPITNK TL SQLKRFERSP GRPSSSQGEI KRKKSRLYAA DGRPHSPLR A

 RASTPTLQDQ K LFNGMDSTS LLNERLQHYT LDYVSDR AQH MKNIYDPSSR WFSRSVRPEF

 PIEEFLPYKT ESHEDQAKYL CHVLVNLYIA ISSLDIQGLI SISSKDLADL KKEVDDLALK

 TDLFRLSNNT AENDLLGNDI ADYDDAEGLE DELDEYFDLA GPDFNATGKI TAKSATIVNV

 NHWTNELKNC LHFDFPVALR KSLATVYYYL SLVQGQKVYR QMHVDMFER L VSLDDDRTNF

TELLQKQGLL LDHQIMLNFL CEFLPYPDPD YARYELSSKE DLQLFRLLLK HAHNAKPFFD

 KSKESLLVDT MNFLLSSLAP STMMAVMPIV TSVVPYHYHI HSKIIDYFPF CYSIWSSVSA

 NVAIDTHMYD FVGSISKDVH NKILSSEHEK DVVGVEFGEF GIFTDDQMTF MFNRLQGHLR

 TDGQIHSYSR TVKPFVYAIN GSKKDRFFEK LVSLAKAIET FIHPSNNGFW TKPNAKFVHA

 FIKSYHGRVK YEEDICARGV TNGICLTSFC HEEIVEIFLN IISLGSQNKN PDIANYYISC

 FAYLLELDPS NAYLIYDKIL IDLYDTLADQ FINSRHRIIS SLKQFTRVIR FIVMDKLYRV

 HITNVLSMLV SKLDMNDTNL TSNLINGIVS IAAFIPIQDL TGEDDYISFE SDTLPLVQQH

 FYHIKCGESS KTFRVDDELL NNAFKASTTV FQSMLKVYVE KIFQLVDVDL EDSLVTKINQ

 TTMILQESMD DKIFNYFASL LQRNFWSNDS FKEKDPNYEL VTIPLAALVR RNNGLSKELV

 RTLLFHIKEQ IKRGAGSVRS TSEIQQRDVK LVLYLTALND VLRQCHESLL EYSDELITFM

 KYLYDNVTNP PLDVITSIVI HSALATLCTT EITDCRLFPE DSKIPEKDR W GGLQFDPR RF

 DKQHLSFQWH VPSSDEITLS ISILESLSEY CINNVEELMK APRHDSEYGD MIQKYVLVMT

 HTLSGSSLLF DPDFNKYRTQ SNLSYREKLI LLKNIRENNC DPQELDIDIE QIR SGKDDED

YIESKDIEAG LNAGVSDVVQ LRDEFPDELI VDEEVVSEMP SGVNTPIAGT HGTDNSAMSS

 DLAFRDLDIY TCNYYFGNTT EEKLQNPQYL QVHRVRARIG HFFHKLYVFL STNFENNTNM

 FQILLHGLKV WFTDLGQETV FNEDPNAFID VDFLENVQSL SHVNEPFTRT NFAIRANSLH

 QSRVLLHSTN RKASKLENLL LVDIIQLATS LYPDIYKPAQ GTLVHCMKQL VGSYGVVINK

 IIPSLEKAIK DHDYMKIQVI LNVLLIKKIH RKLMTDYKDI GRLIFLLIEC CRVNELEIGM

 YADKILTDIV IGIKIPSSVC VISDQAFLPL APPDGTINLQ VEAVKLAKKK KREYYLSLLV

 DLQDKLLDKL DNEKDMGWKI RMFILRFVTQ IQSNLESKPD KRAVFSIISQ ISTKHPEIIH

 LVVKSLLSTC NKIISLSDYE YDITRAYKNE FNPSFVEILD TSTTSFPKTF TEEMNNFDNP

 KYFIDLRAYV GWLCWGRLMY VMSPKALKLN LR ENELEVLK  TAGHLLTREF LR DVTMNLVQ

DNETRGVFSS GNVSFFSLVI LLISSGFCEL NMSDLFELCE SYYNKDDKAS MIMSVEIVAG

 LVCGSKFMSV SDLDKRDTFI ENFLAKCLDY ELNHDAFEIW STLAWWLPAV VDLRRSKTFF

 CHFINADGMF DRESDAATHQ TSKIYMLRSI LMSMEFRAPD VGK LFDELVF DHPYDQVR QA

 VAKLLTTLVQ NQSNPSISDP TTLLEAERND PDGLGLPLKS VPEKVDAYIK KQFEIIKNLE

 DSVVGLNPQQ FIKTDYFYRT STIFYWIKEM ARGPNKVLLV PYLVDYVLPF LIGLVKHKDV

 CALASLDPVR LYAGLGYMPI RKNHVAAIVD YVCSSNVALS SNQTKLQLAF IQHFLSAELL

 QLTEEEKNKI LEFVVSNLYN EQFVEVRVRA ASILSDIVHN WKEEQPLLSL IERFAKGLDV

 NKYTSKERQK LSKTDIKIHG NVLGLGAIIS AFPYVFPLPP WIPK QLSNLS SWAR TSGMTG

 QAAKNTISEF KKVRADTWKF DRASFNTEEL EDLEGVLWRS YYA
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Figure  S1A

A

Figure S1 (A) Amino acid sequence of Blm3 as deduced from the BLM3-YFL006 gene of  yeast
Saccharomyces cerevisiae. The putative intergenic region between BLM3 and YFL006 was
sequenced. BLM3 was confirmed to be in frame with YFL006 (Yeast Proteome Database). The
N-terminal peptide obtained by Edman degradation and tryptic peptides from Blm3 are under-
lined. The putative nuclear localization sequence is highlighted in grey. The protein kinase phos-
phorylation site is framed (Ficarro et al. (2002). Phosphoproteome analysis by mass spectrome-
try and its application to Saccharomyces cerevisiae. Nat. Biotechnol. 
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Figure  S1B
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(B) The blm3D null strain is temperature sensitive. Growth curves of blm3D compared to isogenic
wild type cells in YPD at 28°C and 37°C. Spot assays of blm3D compared to isogenic wild type
cells grown on YPD plates at 28°C and 37°C. 



(C) Galactose-induced overexpression of Blm3 inhibits cell growth. To express Blm3 behind the
GAL1 promoter, the endogenous BLM3 promoter (-60bp referred to ATG) was chromosomally
disrupted by the GAL1 promoter.  This was achieved by chromosomal integration of LEU2-GAL1
flanked by homologous sequences of the BLM3 promoter region.  
On galactose-containing media wild type cells expressing Blm3 behind the GAL1 promoter were
growth-inhibited compared to those expressing Blm3 behind the endogenous promoter (upper
panels). Overexpression of Blm3 was verified by Western blot analysis using anti-Blm3 antibod-
ies (lower panel; wild type cells expressing Blm3 behind the endogenous promoter (lane 1) and
behind the GAL1 promoter (lane 2)). Overexpression of Blm3 did not cause an accumulation of
precursor complexes (not shown) indicating that the n-CP rather than Blm3 are limiting in late
maturation processes. 
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Figure S2

 Ump1HA

Figure S2. Blm3 co-migrates with Ump1 in density gradient ultracentrifugation. (A) Total extracts
of wild type cells expressing Ump1-HA instead of the endogenous protein were subjected to 10-
40% glycerol gradient ultracentrifugation as previously described (Enenkel et al., 1998). Fractions
were collected from top to bottom and assayed for peptide cleavage activity against Cbz-Leu-
Leu-Glu-b-naphthylamide (upper panel). Protein samples of each fraction were run on SDS-
PAGE, blotted and probed for Blm3 and Ump1-HA. (B) Extracts of wild type cells expressing
GFP-tagged Blm3 were subjected to 10 - 40% glycerol gradient ultracentrifugation as described
above and probed for GFP-tagged Blm3.
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Figure S3. (A) GFP-labelled Blm3 is nuclear in ump1D cells expressing Blm3-GFP instead of the
endogenous protein. Cells were monitored by direct fluorescence microscopy using a GFP filter
(left panel) and Nomarski optics (right panel). Precursor complexes were found to be predomi-
nantly nuclear in ump1D cells and to be associated with Blm3 (not shown). (B) GFP-labelled
Ump1 and Pre6 (a4) are mainly nuclear in blm3D cells. blm3D (left panels) and isogenic wild
type cells (right panels) expressing either GFP-tagged Ump1 or Pre6 (a4) were grown to logary-
thmic phase at 28°C and shifted to 37°C for 4 hours (left panel, GFP filter; right panel, Nomarski
optics). Homologous recombination techniques were used to replace proteasomal proteins by
GFP-tagged versions in blm3D and ump1D cells (Enenkel et al., 1998).



Figure S4. Inhibitory effect of Blm3 on m-CP activity. (A) SDS-PAGE followed by Coomassie blue
staining of purified Blm3. Blm3 was dissociated from affinity-purified proteasomal complexes by
600 mM NaCl and transferred into assay buffer. 
Table I: Proteasomal activity was measured in 20 mM Tris/HCl pH 7.8, 5 mM MgCl2, 10 mM KCl,
1 mM DTT for 30 min at 37°C using 100 µM chromogenic substrates Z-LLE-b-naphthylamide
(NA), Z-GGL-7-amido-4-methylcoumarin (AMC) and Succ-LLVY-AMC (Ustrell et al., 2002). All
measurements were referred to the value of the m-CP without Blm3 (100 %). Complete inhibition
of the m-CP was achieved by 50 µM lactacystin. CP and Blm3 were incubated in a molar ratio of
1:10 (70 fmol m-CP). RP was purified (Saeki, Y., Toh-e, A. and Yokosawa, H. (2000) Rapid
Isolation and Characterization of the Yeast Proteasome Regulatory Complex. Biochem. Biophys.
Res. Commun.,  273, 509-515) and added in equimolar ratio. Purified Blm3 had no proteasomal
peptide cleavage activity. (B) In vivo degradation of the proteasomal substrate fructose-bisphos-
phatase (FBPase) in wild type and blm3D cells as analyzed by cycloheximide chase experiments
(Horak, J., Regelmann, J., Wolf, D. H. (2002) Two distinct proteolytic systems responsible for glu-
cose-induced degradation of fructose-1,6-bisphosphatase and the Gal2p transporter in the yeast
Saccharomyces cerevisiae share the same protein components of the glucose signaling pathway.
J Biol Chem 277(10): 8248-8254). We thank the lab members of Dieter Wolf (University of
Stuttgart) for support in this experiment.
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Table I:  Inhibitory effect  of Blm3 on m-CP activity

Substrate Proteasomal activity  [%±10]

Z-Gly-Gly-Leu-AMC  114
Succ-Leu-Leu-Val-Tyr-AMC   36
Z-Leu-Leu- Glu-ββNA  79
___________________________________

Lactacystin (LLVY))     0
Regulatory 19S particle (LLVY) 250
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